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ABSTRACT : PURPOSE: To enable high-speed actions of transistors in heterostructures free of alloy 
scattering by using a simple substance of Ge undergoing compression strain as the 
channel of a field effect transistor and the base of a bipolar transistor. 

CONSTITUTION: A layer through which carriers run consists of a germanium layer 3 that 
overlies a strain control layer 2 and shows compression strain. That is, compression strain 
is given to the germanium layer 3 under control by the strain control layer 2 located below, 
or above and below, the germanium layer 3. The strain control layer 2 employs an 
Sh-XSGeXS mixed crystal layer and varies this mixed crystal ratio X s to control strain 
given to the germanium layer 3. As a result, two-dimensional hole gas of high mobility, 
high saturation speed, and high concentration thus formed by a simple substance layer of 
Ge showing compression strain can realize the speedup of a field effect transistor and a 
bipolar transistor. 
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